The diagnosis of autoimmune hemolytic anemia (AIHA) is based on the evidence of anemia, hemolysis and the detection of red blood cell (RBCs) autoantibodies.
1-2 The absence of detectable RBC autoantibodies does not always exclude autoimmune hemolysis. Conversely, the presence of RBC autoantibodies is not always associated with hemolytic anemia. Silent RBC autoantibodies have been detected in healthy blood donors, 3, 4 in pregnant females 5 and in patients with autoimmune disorders. 6 While the occurrence of clinically non-significant RBC autoantibodies is a well-known phenomenon in immunohematology laboratories, there is little information about the clinical course of subjects with silent RBC autoantibodies and whether disorders known to be associated with AHIA could also be present in these subjects. To address these issues, we retrospectively analyzed the characteristics and the long-term outcome of 60 subjects with silent RBC autoantibodies who were referred to our Hematology Center between January 1995 and December 2012 and followed on a regular basis over time.
Our results showed that the development of AHIA in subjects with silent RBC autoantibodies was a rare event and that disorders known to be associated with AHIA were present in a relevant proportion of cases with silent agglutinins.
Subjects with silent RBC autoantibodies showed normal Hb values, no signs of hemolysis, acrocyanosis and/or Raynaud phenomena, and no previous history of drugs known to be associated with AHIA, vaccinations, infections, lymphoproliferative diseases or autoimmune disorders.
The initial assessment included complete blood count, immunohematologic evaluation, reticulocyte count, haptoglobin, bilirubin, LDH, serum electrophoresis and clinical examination. Data on blood counts, bilirubin levels and immunohematologic tests performed during follow up were also recorded. More details about the clinical workout performed at baseline and during follow up are reported in the Online Supplementary data.
Silent RBC autoantibodies were detected in 5 (8%) pregnant females, 34 (57%) healthy individuals (blood donors, 32; subjects with an abnormal agglutination of blood samples, 2) and 21 (35%) subjects screened prior to surgery (benign disorder, 16; malignancy, 5).
The median follow up was 60 months (range, 10-204 months), the median age 48 years (range, 19-74 years), and the median Hb value 138.5 g/L (range, 124-167 g/L) with a median reticulocyte count of 74.5 x 10 9 /L (range:11.580-186000). Four blood donors showed an increased reticulocyte count with Hb values ranging between 130 and 160 g/L. Haptoglobin, bilirubin, and LDH levels were normal in all cases (Table 1) .
IgG autoantibodies were detected in 24 (40%) cases, IgM in 35 (58%) and IgM+IgG in 1 (2%). Cold agglutinins with a median titer of 1:512 and a thermal amplitude around 30°C were recorded in 23/35 (66%) cases, and warm agglutinins in 12 (34%). The median number of immunohematologic tests per patient was 4 (range 2-13) ( Table 2 ). Clinical and serologic characteristics of subjects with silent RBC autoantibodies according to the associated condition or disorder are described in Figure 1 .
Asymptomatic RBC autoantibodies were detected in 5 (8%) pregnant females at the time of the first trimester screening (IgG 3 cases, IgM 1, IgG+IgM 1) and persisted during and after pregnancy. No signs of hemolytic anemia were observed in either the mothers or the newborns.
In 31 of the remaining 55 (56%) cases, no evidence of an underlying disorder was observed, while it was present in 24 (44%) cases; in 5 /21 (24%) with IgG autoantibodies and in 19/34 (56%) with IgM autoantibodies (P<0.05).
Five (5/55, 9%) cancer-bearing subjects (breast cancer 2; thyroid cancer, 3) revealed silent RBC autoantibodies (IgG, 2; IgM, 3) at the time of the pre-surgery screening for cancer removal. RBC autoantibodies disappeared in 2 cases (IgG 1; IgM 1) after removal of thyroid cancer, while they persisted in 3 with active disease.
The significant positivity of other autoantibodies directed further serologic and clinical evaluations allowhaematologica 2017; 102:e473 LETTERS TO THE EDITOR Table 1 . Clinical characteristics of subjects at the time of the first detection of the silent red blood cell autoantibodies. ing the identification of an autoimmune disorder in 11 (11/55, 20%) subjects (Hashimoto thyroiditis, 4; antiphospholipid syndrome, 5; systemic lupus erythematosus, 1; autoimmune glomerulonephritis, 1). IgM autoantibodies were detected in the majority of cases (9/11 cases, 82%). Before surgery to remove colonic polyps, IgG RBC autoantibodies associated with an active HCV hepatitis were detected in 1 (1/55, 1.8%) patient. Both the HCV virus and the RBC autoantibodies disappeared after treatment with peg alpha2-interferon.
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Bone marrow (BM) biopsy or aspirate with a flowcytometry analysis revealed the presence of a lymphoproliferative disorder in 7 (7/55, 13%) cases, all with RBC IgM autoantibodies (cold IgM, 4 cases; warm IgM, 3).
A marginal zone lymphoma was diagnosed in 1 patient who also showed enlarged abdominal lymph-nodes. In the other 6 cases, all with no enlarged lymph-nodes, a limited infiltration of small clonal B-lymphocytes was detected in the BM. In all cases, monoclonal B-cell lymphocytes (MBLs) were also detected in the peripheral blood by flow-cytometry. MBLs showed lymphoma-like features in 3 cases and chronic lymphocytic leukemia-like features in 3 (Online Supplementary Table S1 ). The median MBL count was low (0.135 x10 Figure S1) . None of these subjects developed a clinically overt lymphoma/chronic lymphocytic leukemia.
The IgG autoantibodies disappeared in 10/24 (42%) cases; in 7 subjects without an associated disorder, in 2 after the removal of a thyroid cancer and in 1 cured of the HCV hepatitis. Agglutinins persisted in all cases after a median follow up of 93 months (range,10-204). Only two patients, both with agglutinins (2/60 total cases 3%; 2/35 IgM cases, 6%) and no evidence of a lymphoproliferative disorder, experienced AHIA after 14 and 17 years, respectively, from the first detection of cold autoantibodies.
Survival of subjects with silent agglutinins was lower, though not significantly lower, than those with silent warm autoantibodies (at 15 years, 75% vs. 100%; P=0.2) (Online Supplementary Figure S2) .
The retrospective nature of this study, and the fact that not all cases with silent RBC were referred to our institute, should be underlined. This is an understandable phenomenon as healthy subjects are not usually investigated for asymptomatic RBC autoantibodies. The lack of a denominator did not permit us to ascertain the incidence and prevalence of silent autoantibodies among different patient populations. In addition, the number of cases was too small to be able to define the relative distribution of different disease states among subjects with silent RBC autoantibodies.
The abnormal agglutination of blood samples in the presence of cold agglutinins was common. This phenomenon was influenced both by the elapse of time from obtaining samples and the temperature on storage.
The development of a clinically manifest AHIA was recorded in only 2 (6%) of the 35 subjects with asymptomatic agglutinins. Multiple factors are likely to have played a role in preventing hemolysis. As observed in some cases of CAD, the complement pathway probably could not be activated given the protective effect of the physiological complement inhibitors CD55 and CD59 on the RBC membrane. 7 The lack of hemolysis could also be due to an ineffective complement activation by some IgG subclasses or binding by the FC-receptors of phagocytic cells. 7 In some cases, cross-reacting antiphospholipid autoantibodies, adsorbing non-specifically onto the erythrocyte membrane, may be an incidental cause of false positive tests. 8 In addition, an effective erythropoiesis could play a relevant compensatory effect in preventing anemia.
As in a previous study, 5 RBC autoantibodies detected in 5 pregnant females had no effect on the course of pregnancy, on the fetus development, or on the health of the newborns.
An associated disorder was observed in 24 (44%) of the remaining 55 cases and was significantly more frequent in subjects with silent agglutinins.
Given the known relationship between AHIA and autoimmune diseases, 6 cancers, 9 HCV infection, 10 and lymphoproliferative disorders, 11, 12 the detection of these conditions in subjects with silent RBC autoantibodies was not surprising. 
